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What we will cover today

* DNA editing
— Phred
» Sequence assembly (Contig building)
— Phrap
— Consed
— CAP3
— DNA Star - commercial software
— http://www.phrap.org/




What we will cover today

L DNA Sequencing software

0 DNA sequence assembly

U Similarity searching with a DNA sequence
U BLAST

You cloned a cDNA

Isolated mRNA
Reverse transcribed

Placed into vector

Transformed and grew bacteria

Harvested plasmid

Sequenced insert
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DNA sequence analysis

Is full-length cDNA cloned?

What are its properties

What is function of encoded protein?
Are there family members?

Is it cloned from other organisms?




Gene Index Assembly process

ESTs from Expressed Transcripts (ET)
GenBank (dbEST) ~ TIGRESTs ' from GenBank CDS
remgve vector, pely-A, reduce
adapter,mitochondrial and redundancy
ribosemal sequence

High stringency pair-wise
comparisons to
build Chesters

Each cluster is
assembled to obtain
Tentative Consensns

seqquences (TCs)

Annotate TCs
and release

DNA sequence analysis

* “DNA sequencing software
— Phred

» Reads DNA sequencer trace files, calls bases, assigns quality values to
each called base

* http://www.genome.washington.edu/UWGC/analysistools/phred.cfim
(for Phred, Phrap, Consed)

— Phrap

* A program for assembling shotgun DNA sequence data into contig
sequence; provides consensus quality estimates

— Consed/Autofinish

* A tool for viewing, editing, and finishing sequence assemblies
— CAP3 Assembly program

* Sequence assembly

* http://genome.cs.mtu.edu/




DNA editing and sequence
assembly - building contiguous
sequences (contigs)

Phil Green

Genome Sciences, University of
Washington

http://www.phrap.org

Provides software and documentation




Phred

Software reads sequencing trace files
Calls bases

Assigns a quality value to each called base
— Correct and incorrect base calls

— Quality values allow sequence trimming

Works with Amersham Biosciences,
Applied Biosystems, Beckman, LI-COR
Life Sciences instruments

Which base reads are reliable

«. GATCATGAGCTC

80
GC TC TTG c cTC T C TCAC GT G G CGTECTCGC
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» Vector sequences must be trimmed from both

ends
* Poor quality bases must be edited
* PolyA tail indicates 3’ end

 PolyT tail indicates 3’ end reverse sequence

5’ end
TTTATCATGGCTGCCCCTAGGGGCGAT
GAATGATCGTATGCCAGCTAAAAAAA
AAAATCCGCCG

3’ end

From 5’ end:

ATG = methionine - possible start site
TGA=STOP site

AAAAA.. .= possible polyA tail
Remaining 3’ sequence may be cloning
vector sequence




Phrap

Assembling shotgun DNA sequence data

Improves assembly accuracy in presence of
repeats

Provides extensive assembly information
to assist in trouble-shooting assembly
problems

Handles large data sets

Consed

Automatically chooses finishing reads
Speeds up finishing

Integrated with Phrap

DNA editing more efficient
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Resources —E BASS
[Whitehead Institute for Biomedical Research] A software program for tracking,
exfracting, and base calling DNA sequencing gels. o
[more infa]
= Chromas1.2
[Technelysium] This program displays and prints chromatogram files from ABI
automated DNA sequencers and Staden SCF files, and it allows the user to manipulate
the sequences &
[maore info]
=l DNATools
[Carlsherg Laboratory] Software for handling and analysis of nuclectide and protein
sequences. This downloadable package also has special functions for EST and SAGE |
(] welcome tn SWEIC D Internet
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Sequence from your cDNA clone

TACAGCGCGTCCCCCTCCGGCGTCGCGCTTCTCGATTCCAAGGGGAATGTTTTT
AAAGGCTCTTACATTGAGTCCGCTGCTTATAACCCCAGCTTGGGACCGCTTCA
GGCCGCCATCGTCGCCTTCATCGCCGGCGGCGGTGGGGATTATGAAGAGATTG
TTGCGGCGGTGTTGGTGGAGAAGGAAGGGGCGGTCATCAAACAGGATCACAC
TGCAAGGTTGCTGCTCCATTCCATAGCGCCACGCTGCCACTTCAACAATTTTCT
TGCTTCTCAATCTC




DNA sequence assembly

« PHRAP
* ConSED
« CAP3
« DNASTAR by Lasergene
— Commercial - http://www.dnastar.com/

Sequencher- commercial automated sequencers

— -http://www.genecodes.com/

— Sequencher protocol

— http://bip.weizmann.ac.il/sequencher/sequencher.html

cystein protease

GGAGCTCCACCGCGGTGGCGGCCGTTCTAGAACTAGTGGATCCCCCGGGCTGCAGGAATTCGGCACCAGAACAGTGG
GAG
GGAGATCCAAAAAGAGAGAGTGGAAAAGATGGCGCGGTTGATCACAGTGGTGTGGTGCGCGGTGGCGGTGCTATTATG

CG
CCGCGGCCGGTGCGTCGTGGGTGGAGGAGGCGGCGAACCCGATACGAATGGTGTCTGGCGTGGAGGCGGAGGTGGTTC
GG
GTGATCGGGGAGTGCCGGCGTGCGTTGAAGTTTGCTAGGTTCGTGAGCAGGTTCGGGAAGAGTTACCAAAGCGAGGAA
GA
GATGAAGAGAGGTACGAGATATTCTCGCAGAATCTCAGGTTCATCCGCTCCCACAACAAGAAGCGTTTGCCCTATACTC
T

CTCTGTTAATCATTGTGCTGATTGGACTTGGGAGGAGTTCAAAAGACACAGACTAGGAGCTGCCCAAAATTGCTCTGCC
éTCTTAA(‘GGCAA(‘CA(‘AAGCT(‘ACCGATGCTGTTCTT(‘CTCCAACGAAAGACTGGAGAAAAGAAGGTATAGTGAGTT
EE?TAAAGATCAAGGCAGCTGCGGATCATGCTGGACATTCAGCACAACTGGGGCTTTAGAAGCAGCCTATGCACAAGCA
¥EGGAAGAGTATCTCTCTTTCTGAGCAGCAGCTAGTGGACTGTGCTGGCCCTTTCAACAACTTTGGCTGC CATGGTGGG
?GCCATCACAAGCCTTTGAGTACATTAAATACA/\TGGTGGACTAGAGACAGAGGAAGCATATCCCT/\CAC/\GGAAAAG
SZTGTCTGCAAATT(‘TCAG(‘TGAAAATGTTGCTGTTCAA(‘yTCCTTGA(‘TCTGTGAATATCACCTTGGGTGCTGAAGATG
QCTAAAACATGCAGTTGCAT[TGTTCGGCCAGTTAGTGTGG(‘CTT[CAGGTGGTGAATGGGTTCCATTT(‘TACGAGAAT
gAGTTTTCACTAGTGACACTTGTGGTAGCACTTC(‘CAGGATGTGAACCATGCCGTTCTTG(‘TGTTGGATATGGAGTTGA
ﬁATGGTGTCCCATATTGGCTCATAAAAAATTCATGGGGAGAAAGCTGGGGTG/\/\/\/\TGGCTACTTCAAGATGGAATTG
giAGAACATGTGTGGTGTTGCAACTTGTGCATCTTATCCAATTGTGGCATAAATTGCATAACAATATGGTCCCTGGTGA
gACCACCTTGTCATGCTTCAGAGTTTAGAGCGTATTGCTGATGCCAGTATTGATGAATGATGATTAAAGATAAGTGTAA
¥GTATGATGAAAATTGCTCCTAGTTGGGTTGGCATGATGTATAAAATAAGCTAGAAGTTGTTGTAAATCACATAAGTAT
A

TTATGGCCTTAATTGTGTGTATCACAGACATAATAACGATCATATATTGATAGTTCATAGTTACATATTGTATTGTATTG
ATGCTCCCGCTTCAAATATCAGTTATAAGATAGCATTGTCTTTGCTACTTTGCACTATGCAACATTATT




Sequence Alignments

Why do DNA sequence
alignments?

If your sequence is not full length, then add other
expressed sequence tags (ESTs) to build full-length clone

Can identify mismatches for single nucleotide
polymorphism (SNP) discovery

Provide a measure of relatedness between nucleotide
sequences

Usually protein alignments with other proteins are used to
determining relatedness that allows the drawing of
biological inferences regarding

— Structural relationships

— Functional relationships

— Evolutionary relationships




Similarity

* A quantitative measure

* Based on an observable

+ Usually expressed as percent identity

* Quantifies changes that occur as two sequences diverge
* Substitutions

* Insertions

e Deletions

— Identifies residues crucial for maintaining a protein’s
structure or function

Similarity

» High degrees of similarity might imply
— A common evolutionary history
— A possible commonality in biological function




Homology

 Implies an evolutionary relationship
» Hay apply to the relationship

— Between genes separated by the event of
speciation (orthology), ie. orthologous genes

— Between genes separated by the event of
genetic duplication (paralogy), ie. paralogous
genes

* Orthologs

— Sequences are direct descendants of a sequence in a
common ancestor

— Most likely have similar domain structure, three
dimensional structure, and biological function

» Paralogs
— Related through a gene duplication event

— Provides insight into evolution, ie. adapting a pre-
existing gene product for a new function




Global Sequence Alignments

Sequence comparison along the entire
length of two sequences being aligned

Best for highly similar sequences of similar
length

As the degree of sequence similarity
declines, global alignment methods tend to
miss relationships

Local Sequence Alignments

Sequence comparison intended to find the most
similar regions in two sequences being aligned

Regions outside the area of local alignment are
excluded

More than one local alignment could be
generated

Best for sequences that share some similarity or
for sequences of different lengths




Scoring Matrices

» Empirical weighting scheme to represent
biology

* DNA only has A, T,G,C
» Protein has amino acids; relatedness

among amino acids; function; charges; side
groups

MMatnx Structure: Nucleotides
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» Simple matchimismalcll scoring scheme

» Assipmes each muicleafide occnrs 25% of the fime




Sequence alignment —
Building a contiguous sequence
“contig”

Building a contig

* ESTs must be from the same gene, not a
paralog (gene duplication event)

* ESTs must be of high quality sequence

» After a contig is constructed, the sequence
should be confirmed by cloning and
sequencing




EST 1: gagcctatgecgtccgagattacgggcettacaggattcagatt
EST 2: ggacccaagtttcacgtccaatattgtgttgaccatagaaaaaaaaa

EST 3: acgggcttacaggattcagattcatggacccaagtttcacgtc

EST alignment to make contig

EST 1: gagcctatgecgtecgagattacgggcettacaggattcagatt
EST 3: acgggcttacaggattcagattcatggacccaagtttcacgte

EST2: ggacccaagtttcacgtccaatattgtgttgace

atagaaaaaaaaa
Consensus sequence:

gagcctatgegtecgagattacgggcttacaggattcagattcatggaccaagttcacgtecaatattgtgttgaccata
gaaaaaaaaa

In this example EST 3 forms a bridge to connect EST 1 and EST 2




DNA STAR EXAMPLE

Making a contig from EST sequences

This is your sequence from a clone

1 aactattagg ccttcgtcce tccgtcaage gttacatgat gtaccaacaa ggctgctttg

61 ccggtggcac ggtgcticgt ttggccaaag acctcgctga aaacaacaag ggtgctcgeg
121 tgcttgtcegt tigttctgag atcaccgcag tcacatticcg cggcccaact gacacccatc
181 ttgatagcct tgtgggtcaa gecttgtttg gagatggtgc agccgctgte attgttggat
241 cagacccctt accagttgaa aagccttigt ttcagcttat ctggactgcc caaacaatcc
301 ttccagacag tgaaggggct attgatggcc accttcgcga agttggactc actttccatc
361 tcctcaagga tgttcctgga ctecatctcta agaatattga gaaggccttg gttgaagect
421 tccaaccctt gggaatctcc gattacaatt ctatcttctg gattgcacac cct




VOVDODOOOVLRDEDODOIOVIOIOOIOUIIOOG

=
Y
-
-
=
£
-
=
-
-
g
E
-
Ead
=
=4
-
-
=
-
g
o
-
.
E
E

Step 1:Go to BLAST search
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Sequences producing significant aligrments:

03.v1 Gu-cl074 Glycine max.
psHEO34xJ14f USDA-TFAF3:Expressi.
saolZald.v2 Gm-cl054 Glycine max.
pSHBOZ8xGOSE USDA-IFAFS:Expressi.
say7ia0?.vl Gm-cl054 Glycine max.
pSHBO33xC14f USDA-IFAFS:Expressi.
sarg7diz.vl Gm-cl074 Glycine max.
psSHEO19xH14f USDA-IFAFS:Expressi.
psHBOZ 5x009Ef USDA-IFAFS:Expressi.
sagl7e05.y¥1 Gm-cl080 Glycine max.
B11C05.seq cDNA Peking library 1.
sagBdalz.yl Gm-cl084 Glycine max.
saiz9f05.vl Gm-cl06S Glycine max.
psSHBOO6xA19Ff USDA-IFAFS:Expressi.
sav4lgl9.vl Gm-cl0e8 Glycine max.
sanlldlz.yl Gm-cl084 Glycine max.
san37h05.vl Gm-cl084 Glycine max.
psHBOO1xO06Ef USDA-IFAFS:Expressi.
sanl7h09.v1l Gm-cl084 Glycine max.
=n07h08.y1 Gm-cl0lé Glycine max .
sanzgelz.yl Gm-cl0S4
sac8ZelS.yl Gm-cl072
sayl9fo6. vyl Gm-cl0g0
2aj65d01.v1 Gm-cl072

Glycine max.

Glycine max.
Glycine max.

Glycine max.
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[01: BGS09422 Reports sad13f03.v1 Gm-cl. [g0134380079] Links
LOCUS BG509422 473 bp WRNE linesr  EST 24-JUL-2004
DEFINITION s58d13f03.y1 Gm-cl074 Glycine max cDNA clone GENOME SYSTEMS CLONE
ID: Gm-cl074-246 5' similar to SU:CHS1_SOYBN P24826 CHALCOME
SYNTHASE 1 ;, mRMA sequence.
ACCESSION  BGS09422
VERSION BG509422.1  GI:13480079
KEYWORDS EST.
SOURCE Glycine mex {soybean)
ORGANISH Glycine mex
Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Trecheophyta;
Spermstophyta; Magnoliophyts: eudicotyledons; core eudicots; rosids
: eurosids I; Fabales; Fabaceae; Papilionoideae; Phaseolese;
Glycine.
REFERENCE 1 ({bases 1 to 473}
AUTHORS  Shoemaker,R., Keim,P., Wodkin,L., Erpelding,J., Coryell,V., Khanna
,h., Bolle,B., Marrs,M., Hillier,L., Kuceba,T., Mertin,J., Beck,C.,
Wylie,T., Underwood,K., Steptoe,M., Theising,B., illen,M., Bowers
Y., Person,B., Swaller,T., Gibbons,N., Pape,D., Harvey,MN., Schurk
,R., Ritter,E., Kohn,S., Shin,T., Jackson,Y., Cardenas,M., HMcCann
,R., Waterston,R. and Wilson,R.
TITLE Public Soybean EST Project
JOURMAL  Unpublished (1999) v
&) ® Internet

) NCBI Sequence Viewer v2.0
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tissue with Pscudomonas syringse pv. glycinea carzying the
avrE gene (Genetics 141:1597-1604) . Plant tissue (expanded
unifoliate leaves) was collected at 2, 4, 8, 12, 24, 36,
and 53 hrs after inoculation and their whNAE pooled equally
for cDMA construction. The likrary was prepared using the
Stratagens pBluescript II SK(+) library construction kit.
Complementary DHA was synthesized from whME using a primer
consisting of & poly(dT) sequence with an Xhol restriction
site. EcoRI adaptors were ligated to the blunt-ended cDHL
fragments followed by Zhol digestion. The cDNA insert is
protected from Xhol digestion via methylation during first
Strand synthesis. The cDNA fragments were directionally
cloned into the EcoRI-¥hol restriction site of the
pElusscript wector. The ligated cDNA fragments were
transformed into E.coli ElectroMax DH1O0B host cells. Plant
care, inceculations, and library construction were
performed by Steve Clough {Lila Vodkin leb, University of
Illineis)."
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asctattagy cottoghcoo toogtcasge gttacatgat gtaccaacas ggotgobttg
61 coggtggoas ggtgottogt ttggocasay acctcgotga asacascaay ggtgotogeg
121 tgottgtogh ttgttoctgag atcaccgoay boacattccy cggoccasct gacaccoato
181 ttgatagoot tgtgggtoss gocttghitiy gagatgytge agocgotghbc attghbtigoat
241 cagaccoott accagttgea asgoctitght ttcagottat chtggactgoe casacastoo
301 ttoccagacay tgeaggogct attgatggeo accttogoga agttggacte actttooato
361 tooctosagge tghtootgga ctoatctota ageatattga gaaggoottg gttgasgoot
4Z1 toocemcoott gggaatctoo gattacaatt ctatotbctg gattgoacac oot

I

Lisclaimer | ¥yrite to the Help Desk
MNCEI | MLM | MIH

&) B Internet




Collect sequences into a series of
files so they can be aligned

File 1.

1 aactattagg ccttcgtccc tccgtcaage gttacatgat gtaccaacaa ggctgctttg

61 ccggtggcac ggtgcttcgt ttggccaaag acctcgetga aaacaacaag ggtgctcgeg
121 tgcttgtegt ttgttctgag atcaccgcag tcacattccg cggcccaact gacacccatc
181 ttgatagcct tgtgggtcaa gecttgtttg gagatggtge agecgcetgte attgttggat
241 cagacccctt accagttgaa aagcctttgt ttcagcttat ctggactgcc caaacaatcc
301 ttccagacag tgaaggggct attgatggcc accttcgcga agttggactc actttccatc
361 tcctcaagga tgttcctgga ctcatctcta agaatattga gaaggcecttg gttgaagcect
421 tccaaccctt gggaatctce gattacaatt ctatcttctg gattgcacac cct

File 2

1 ggcaatcaag gaatggggtc aacccaagtc caagattacc catctcatct tttgcaccac
61 tagtggtgtc gacatgcctg gtgctgatta tcagctcact aaactattag gecttcgtce
121 ctecgtcaag cgttacatga tgtaccaaca aggcetgcttt gccggtggea cggtgcttcg
181 tttggccaaa gacctcgetg aaaacaacaa gggtgctcge gtgcttgteg tttgttctga
241 gatcaccgca gtcacattcc gcggceccaat tgacacccat cttgatagec ttgtgggtca
301 agccttgttt ggagatggtg cagccgcetgt cattgttgga tcagacccct taccagttga
361 aaagcctttg tttcagctta tctggactge ccaaacaatc cttccagaca gtgaaggggce
421 tattgatggc caccttcgeg aagttggact cactttccat ctcctcaagg atgttectgg
481 actcatctct aagaatattg agaaggcttt ggttgaagcc ttccaaccct tgggaatctc
541 cgattacaat tctatcttct ggattgcaca ccctggtgga cccgcaattt tggaccaagt
601 tgaggctaag ttaggcttga agcctgaaaa aatggaagct actagacatg tgctcagcga
661 gtatggtaac atgt

File 3

1 tgtggaggta ccaaagttgg gaaaagaggc tgcaactaag gcaatcaagg aatggggtca
61 acccaagtcc aagattaccc atctcatctt tigcaccact agtggtgtcg acatgcctgg
121 tgctgattat cagctcacta aactattagg ccttcgtcce tccgtcaagce gttacatgat

181 gtaccaacaa ggctgctttg ccggtggcac ggtgcttegt ttggccaaag acctcgetga
241 aaacaacaag ggtgctcgcg tgcttgtegt ttgttctgag atcaccgcag tcacattceg
301 cggcccaact gacacccatc ttgatagcect tgtgggtcaa gecttgtttg gagatggtge
361 agccgctgtce attgttggat cagacccctt accagttgaa aagcctttgt ttcagcttat

421 ctggactgcc caaacaatcc ttccagacag tgaaggggct attgatggcc accttcgcga
481 agttggactc actttccatc tcctcaagga tgttcctgga ctcatctcta agaatattga

541 gaaggccttg gttgaagcct tcccaccctt gggaatctce gattacaatt ctatcttctg

601 g




DNA STAR

 Edit sequence

— Allows you to import and edit DNA and
protein sequences

* Megalign
— Allows you to align DNA and protein
sequences

Edit Sequence
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File Edit Search Speech Features Goodies ‘Windows Mek Search Help

.
ed Seq & 0 i | —
[ & <] Position: 471 470 bp
1n 20 30 0 50 a0
I||||I||||I||||I||||I||||I||||I||||I||||4l||||I||||I||||I||||I
aactattaggcoccttegtecccteocgtocaagogttacatgatgtaccaacaaggetgetttg [=n]
cecqggtggcacggtgottegtttageocanagacetcgeotgaaaacaacaagggtactegeg 120
tgcttgtcgtttgttctgagatcaccgoagtcacattccgoggoccaactgacacecate 180
ttgatagccttgtgggtcaagecttgtttggagatggtgecagecgetgtcattgttggat 240
cagaccccttaccagttgaaaagectttgtttcagettatctggactgecccaaacaatcce 300
t+ccagacagtgaaggggetattgatggeccacettegeogaagttggactcactttecate 360
tcctcaaggatgtteocctggactcatetctaagaatattgagaaggecttggttgaagect 520
tccoacccttgggootctccgattacaottctatcttctggattgeacac 870
Created: Tueszday, February 01, 2005 10:45 AM
W|¥| Unspecified Search | 4 » 1
b

& EditSeq
File Edit Search Speech Features Goodies ‘Windows Met Search Help

& soybeanl.seq : SEQUENCE
¢ BE Pasition: 1

|||||||||}P||||||||?Puu||||||FP||||I|||ﬂP||||||||FP||||I|||FP
huc+u++uggcc++cgfccc+ccg+cuugcg++ucu+gu+g+uccuucuuggc+gc+++g

ccggtggcacggtgcttegtttggoccaaogacctcgeotgaoaacaacaagggtgotcgeg

tgcttgtcgtttgttctgagatcaccgeogtcacattccgeoggeccaactgacacecate

t++gatagecttgtgggtcangeccttgtttggagotggtgcagoccgetgtcattgttggat

cagaccccttaccagttgangagectttgtttcagettatctggactgcccoaacaatcc

t++ccagacagtgaoggggetottgatggeocaccttcgeogaagttggactcactttecate

t+cctcaaggatgttecctggactecatetctaagaatattgagaaggecttggttgoagect

tccoacccttagggaatetecgattacaattetatettectggattgecacacect

Created: Tuesday, February 01, 2005 10:39 AM

Unspecified Search
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g File Edit Search Speech Features Goodies windows Met Search  Help
—

i ~
—_— ed Seq # () L] —
= [» & <] Position: 1 0 bp

10 =0 30 0 50 a0 70
- e A A A A =
— | o}
—
-
- Created: Tuesday, February 01, 2005 10:45 AM -
—
B -
< |#*| Unspecified Search |4 »
—— =
w

Megalign

(ERRRRRN NN R ERRRRRN AR RN

AARAAAAAARRARARRAARRARNAN
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File Edit Align “iew Options het Search Help

= ad
Sequence Mame i = Pos =233
i L)

5 [ Consensus | SoTGATTATCAGET CACTAAT ATT AGECCTTCETCOCTEORT CARGCETT AL AT BAT 6T AC CARC AAEGCT COTTT TG TTCGTTT ABAGACCTCOCT bads
5 Seguences za0 z50 zE0 z70 zz0 z90 200 210 220 a0 240 250
Soybean ¥ GCTGATT ATCAGCT CACT AAACT ATT AGGCCTTC T CCCT COGT C AAGTRTT AL AT GAT 6T &L CAACAAGGCT GCTTT TGECACGETGOTT CETTT BAAGACCTCGUTGARA
saybeanl AACTATTAGGCCTTCGT CCCTCORT CARGEETT AL AT GAT GT ACC AACAAGGCT GCTTT TGECACGETGOTT CETTT RAAGACCTCGCT AR
Saybeanz GOTGATT ATCAGCT CACT ARACT ATT AGGCCTTCET COCT COGT C ARGCRTT AC AT GAT 6T AL C ARCAAGGCT GCTTT TGECACGETGOTT CETTT RAAGACCTCGCTGARA
Saybeand GOTGATT ATCAGCT 0ACT AAACT ATT AGGCCTTO G0 OOCT C0GT 0 ASGCRTT AL AT 64T 5T A0 0 440 AAGG0T GOTTT TGGOACGHTGOTT CETTT AAAGACCTOGOT AR
Soybeans GOTGATT AT CAGCT CACT AAACT ATT AGGCCTTC G0 COCT C0GT C ARGTRTT AL AT GAT 6T &0 0 AACAAGHCT GCTTT TGECACGETGOTT CETTT ABAGACCTCGCT GAAA

AR

a‘t"&a‘“v-;“*l‘l)a\0vi“"";‘i'l'ﬁl'l"’"l?‘
°

RN NN AR N YA

CAP EST Assembler
Contig Assembly Program

http://bio.ifom-firc.it/ ASSEMBL Y /assemble.html

Can use up to 30,000 EST sequences

Fragment maximum is 30,000 bp

Sequences must be in FASTA format

Huang, X. 1992. Genomics 14: 18-25
Huang, X. 1996. Genomics 33: 21-31




Edit file

* Some DNA and protein alignment software
requires a specific format

* FASTA format
— Header HAS TO start with >~
— A description should follow

— For DNA only five letters A,C,T,G,N allowed

— No numbers
>soybeanl
ATTCCTTAGGATC...
>soybean 2
TCCGTCAGGTGTT...
>soybean3
GGCTATGGCCTAAT...

File Edt Wew Favorktes Tools Hslp

OBack - \) - IiLl IEL‘ ;) /_*‘SEar:h ’\f Favorites 44 - - 3

“
address | @] httpefbio. For-Fire. it /ASSEMBL Y[ assemble. html v EJGe Lk *

) The CAP Sequence Assembly Machine - Microsoft Internet Explorer Q@@
o

-~

The CAP EST Assembler at IFOM

« Maximum sequence length for each sequence is 30.000 - Maximum numbei
sequences 10.000

« Timeout for interactive assembly is 5 minutes - Maximum uploadable data i
Megabyte

« MAXIMUM FRAGMENT LENGTH IS 30.000 bp - this software is optimized for E
assembly

Enter sequences to assemble below, in FASTA format:

&] B Intermet




File Edt Yiew Favorites Took Help

QEacK © \) © d @ ;‘, /-‘:Search 9

Favortes 04 = ° ‘:“i

fiddress €] http:fbio.fom-fire it ASSEMBL [ assemble html v B e
« Maximum sequence length for each sequence is 30.000 - Maximum number of
sequences 10.000
« Timeout for interactive assembly is 5 minutes - Maximum uploadable data is 1
Megabyte
« MAXIMUM FRAGMENT LENGTH IS 30.000 bp - this software is optimized for EST
assembly

Enter sequences to assemble below, in FASTA format:

>Soybeanl ~
AR OUOYL CAACCCARUL CCARUAT LACCCAlCLCATCT LT LUCacCACtAgIIg e
YACATOCCTOULUCTOattat

CAUCTCACTARACTAL LAYUCCTLCUCCCCICCOICARUCYUL LACAT At graccaaca
aggctgoettLgCeggtggeac

YULUCL Loy LY CaaagaccCUClaaaacaacaa Ut et Cgegrget ooy
trLLgLtCtgagatcaccgeag

TCACArLLCUCUUCCCaAC ACACCCATCILUATAUCCL LUt CaRUCCtLOLLT
ggagatggrgoagoegengre
ALTULLYOAtCAUACCCCILACCAUT LHARaaUCCI LU LLCAUCTLgteLggactye
CoAagacaatCCtTCCagacay

TUAAUOUICT AL LOAtgUacacC LCUCUAAgi LUUTCTCACT L LCCATCTOCLCAAgY
atgrroctggactoatcteca
AgAACATLUAYAAQUCCL LOUL LOAAUCCT LOCAACCo I LUTUAat CLCCUAt LACAAT
TCTATCTLCLUTat LOCacac

cot

>Fovhean

ggCaatcaagyaat gUgUtCaacCCaagiCCaagat LACCCATCICAtCLTLTOCACCA
cragtggrgregacatgoety
ULYCTUATALCAPCLCACLARACTAL LAJUCCL LOULCCCLCCULCARUCgTLaCaty ¥

&] B Internet

Eile Edit ‘Wew Favorites Tools  Help

(Deack + ) ﬂ E N /.7"Eaarth

Address @,ﬂ http: jibia.iForm-firc.ikjcgi-binfAssembly fcapassemble. pl a/ ﬂ o

Links >

The Cap Sequence Assembler at [IFOM

Program Cap3 used

Assembly results

Number of segment pairs = 20; mumber of pairvise comparisons = 10
'+ means given segment; '-' means reverse complement
overlaps Containments No. of Constraints Supporting Overlap

AmAmAEARERETITRRECYT Contig 1 TYRRRETEERRRraesenes

SOYBEAN4+
SOYBEAN1+ is in SOYBEAN4+
SOYBEANS+ iz in SOYBEAN1+
SOYBEAN3+ iz in SOYBEAN4+
SOYBELNZ +

DETAILED DISPLAY OF CONTIGS
AmAmAEARERETITRRECYT Contig 1 TYRRRETEERRRraesenes

SOYBEAN4+ GTCGATGATTAAGAAGCGATACATGTACTTARAC GAAGAGATCCTGARAGAGAATCCGAG

consensus GTCGATGATTAAGAAGCGATACATGTACTTARAC GAAGAGATCCTGARAGAGAATCCGAG
SOYBEAN4+ TGTTTGTGCTTACATGGCACCTTCGTTGGATGC AAGGC AAGACATGGTGGTTGTGGAGET
SOYBEANZ + TGTGGAGET
consensus TGTTTGTGCTTACATGGCACCTTCGTTGGATGC AAGGC AAGACATGGTGGTTGTGGAGET

) Internet

~




File Edt Yiew Favorites Took Help

Q Back ~ () d E ;‘ /- ) Seatch

Aidvess ] hetp fbio. Fom-Firc it fegi-binjssembly jcapassemble.pl v B e

Favortes 04 L= :‘i

-

Links >

DETAILED DISPLAY OF CONTIGS
AXRAXTAXTATITNTATNT Conbig 1 FIATATITNTATATNTATAT

SOYBELNS+ GTCGATGATTARGAAGCGATACATGTACTTARACGAAGAGATCCTGARAGAGAATCCGAG

COnSEnsus GTCGATGATTARGAAGCGATACATGTACTTARACGAAGAGATCCTGARAGAGAATCCGAG
SOYBELNS+ TGTTTGTGCTTACATGGCACCTTCGTTGGATGC AAGGC ARGAC ATGGTGGTTGTGGAGGT
SOYBEANI + TGTGGAGGT
COnSEnsus TGTTTGTGCTTACATGGCACCTTCGTTGGATGC AAGGC ARGAC ATGGTGGTTGTGGAGGT
SOYBELNS+ ACCAMAGTTGGGARAAGAGGCTGCARCTAAGGCAATCAAGGRAATGGGGTCARCCCALGTC
SOYBEAN1+ AATGGGGTCARCCCAAGTC
SOYBEANS+ AATGGGGTCARCCCAAGTC
SOYBEANI + ACCAMAGTTGGGARAAGAGGCTGCARCTAAGGCAATCAAGGRAATGGGGTCARCCCALGTC
SOYBELNZ + GGCAATCAAGGAATGGGGTCAACCCAAGTEC
COnSEnsus ACCAMAGTTGGGARAAGAGGCTGCARCTAAGGCAATCAAGGRAATGGGGTCARCCCALGTC
SOYBELNS+ CAAGATTACCCATCTCATCTTTTGCACCACTAGTGGTGTCGACATGCCTGGTGCTGATTA
SOYBEAN1+ CAAGATTACCCATCTCATCTTTTGCACCACTAGTGGTGTCGACATGCCTGGTGCTGATTA
SOYBEANS+ CAAGATTACCCATCTCATCTTTTGCACCACTAGTGGTGTCGACATGCCTGGTGCTGATTA
SOYBEANI + CAAGATTACCCATCTCATCTTTTGCACCACTAGTGGTGTCGACATGCCTGGTGCTGATTA
SOYBELNZ + CAAGATTACCCATCTCATCTTTTGCACCACTAGTGGTGTCGACATGCCTGGTGCTGATTA
COnSEnsus CAAGATTACCCATCTCATCTTTTGCACCACTAGTGGTGTCGACATGCCTGGTGCTGATTA
SOYBELNS+ TCAGCTCACTARACTATTAGGCCTTCGCCCCTCCGTCAAGCGTTACATGATGTACCARCAE
SOYBEAN1+ TCAGCTCACTARACTATTAGGCCTTCGCCCCTCCGTCAAGCGTTACATGATGTACCARCAE
SOYBEANS+ TCAGCTCACTARACTATTAGGCCTTCGCCCCTCCGTCAAGCGTTACATGATGTACCARCAE
SOYBEANI + TCAGCTCACTARACTATTAGGCCTTCGTCCCTCCGTCAAGCGTTACATGATGTACCARCAE
&] ) Internet

-~

What we learned today

* DNA editing

* Phred

* Phrap

* Consed

* DNA Sequencing software

* DNA sequence assembly

 Similarity searching with a DNA sequence
« BLAST




